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ZlfclCfc »J^?)tl5^{fc#7^t'feot, 1 0 0-3 0 O'CtCSttSttgygS 
&WL (a) # + 6 X 1 0~ 7 ~ + 3 5 X 1 O'VlCOttHKlfcy, 8 0 %?£|§&jgi® 

(T8 0) 3^6 o 0n^r^*Sifc&#«i:^«JBj^»38«!lgSfl:^9^ 

o 

[ff 2] i00~300"C ££tt<&ttllM$gftRSt ( a ) #+6x10 

~ 7 ~+3 5xi o'VrjcjxeHK:**;, mmi omm#0^i)g$«tfii 

5 5 0 nmlCfcV%T9 9 %J£ILfcT?&S i i: •* £> «»SR»q!l§aft^f9 

l Xtt2«*©ffi#3R»iS»aft:*f9:*. 

5 ] £*§a£ itis 0 -«ni»#s:^t* -t?: 

[»*«6] m<tW&m<Dm.M%T% l. 5-3. 5%CDLi 2 0$:^-rs 

H»#«7] -y^-^A>f*>»ffiS««0. 0 0 5 0 a g/cm 2 3c#i*Z?& 
5ii:$:Mi:t5, »#3C l ~ 6 © ? "fe v^t**i3^-«ffi«©fi0SRaw«afl: 

«t-rs, »#3fii~7<o^'fev>'rn*»-«iB«©fi»»3aw3Baft^f9^. 

[»#«9] MS^gm©M»%T% RO (fib. RttMg, Ca, Sr 
, BaXttZn)«^, 0. 5 %&>±<Df&ftZ 3 WMEk±&m*& £ £ 
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< ism-* z> z. t &i®mt:-t2>, m&m i ~ 9 © e> *> ^*r4x^-^iB^©©M^ 

[Mil] ^b%«m©«*%T% ROf&#<Z>-£tf-*£3. 5%J^Jt 
g?*£aft#^:*o 

[|*fil2] SMfc«£Sfli<Z>Stfi%T?, R' O (fiU R' ttMg, Ca 
, BaXttSr) fiR^©#tfSfe 3 - 1 3 %^ftfi £ £ 

i-ii t> ^Ttifr-mmm<D&mmf&wmmitif 

[M13] ^fb%S*P©S*%T% Si0 2 5 0 — 6 5%, A^Og 2 
0 — 3 0 %, MgO 0 . 5 — 2 %, CaO 0 . 5 ~ 2 %, SrO 0 — 1 0 %, BaO 
1— 5%, ZnO 0. 5~15%, LigO 1. 5 — 3. 5%, Ti0 2 3 — 6%, Z 
r0 2 1 — 5%, Nb 2 0 5 0 — 5%, La 2 0 3 0—5%, Y 2 0 3 0 — 5%, As^gfc 

[§M14] Wtftmmm<DMA%T% Si0 2 5 0 — 6 5%, A1 2 0 3 2 
0 — 3 0 %, MeO 0 . 5 — 2 %, CaO 0 . 5 — 2 %, SrO 0 — 10%, BaO 
1— 5%, ZnO 0. 5 — 15%, Li 2 0 1. 5 — 3. 5%, Ti0 2 3 — 6%, Z 
r0 2 1 — 5%, Nb 2 0 5 0 — 5%, LagOg 0 — 5%, YgOg 0 — 5%, ASgOgfc 
<fct5/*fcttSb 2 0 3 0~2%<DM&.*'£mir2>jS^xm'& : k 1 5 3 0*CJgTFT* 

C»*«l 7] 5|B«©|§afl:^f9^3£*±K:, S i Og-Ge 

o 2 nr, jfcxf* m^r^mo S i 0^5»; K&ttSMMt^. 
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w*ai9] Winn*. rwawfcHk iM<Dx^zrmm&. 
LTmm-?2>z.n*:i®m£-?2>. m&mi 6~i 8<Dt>*>^-mfr-mmm<z>ye 

>)/f>^(RlE^) feSv^Tnr^jjtlfet, iny&g^i'^^K^ 
2 Oi2*©3fc#&8&^<Z>§^#2£o 

[§#S2 2] (cvds) zm^rnrmnv 

W*a2 4] S2£«JiK:, *&*£8t& (F HDffi) £JS^T, S i 0 2 
-Ge 0 2 #^;*|&i&^$:i§i5ttU Si0 2 -Ge0 2 37lMU #Hi&tCj: 

&JgJ*U SgFHDSI:ffl^t^»^->^bT©n7?:g^ Si0 2 
JtaP*^* K«:^J*«£i:«:4#« »#«2 0Xtt2 : lfii©«*»«f 

W#S2 5] «S«_hlC, *ifc*£StS£ (FHDS) &J8V*T, Si0 2 
^f^^^^t^S i 0 2 -Ge0 2 ^7^e?5:««U S i 0 2 T»*9y 
KJKftrfSi0 2 -Ge0 2 i2TKS:^«U *II*RC<fc *J W#©R&aWflSL, * 
<Z>^, RIEjSfcffl^T««[»;^->i:tT©37S:»«U f?gFHD£fe£ 
ffl^TKi«K^->i:lT©n7&8^ S i o 2 lf^5*; KMtSl 
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100~30 0X:iZl3V$>mm&m&&. (a) 3&H6X1 0" 7 1- 3 5X1 

o'V'ccD^Htc^y, 8 o %ytmmi&WL-& (tso ^6 0 0nngray, 

8 o ox:&<±<Dwmumzmi^ &.mi ommu<D\^mmmmt>^m^i 550 

nmlC;i5^T9 9%J£U:T?&*J, t> W9 OGP ag±t^43il& 

r n r\ 1 1 

l U U U 1 J 

[0 0 0 2] 

tJH3isim^7^i:Lt(t «a«^«a&^-r*sio 2 -Ai 2 o 3 

-Li 2 09MBJ*&*-:*fc l/fctf:#9;*«:»JKU »*&33rr*££K:,fc y»&*l* 
© o ft! e> ti T V \ £ . 
[0 0 0 3] 

mx.lXXm&m-m3 4 9 9 7 7 3#4MglCte, Ti0 2 , Zr0 2 , Sn0 2 ©— SJBiLfcS: 
«JWfcLT-&^U ftMO'PA&HsO. CaO, SrO, BaO^©f&#£Ss#0 L#£Si0 2 
-Al 2 0 3 -Li 2 0»JR3ff9^^&#&*i*. 38^»»c^38WaJ^«:-^iLfe«»!838W 

, *§iftMfl!»1537~15931C (MMMl : 2800—2900° F) T?&ofco #H 
3 4 1 5 4 3^*Ctt, Ti0 2 S:^Zr0 2 $:^mil bT^fSSiO^Alg 
0 3 -Li 2 0*JR^9^^fe»&4l«38q!*gSfl:3«f9^*i«BI^StlTV^S o ddlCHg 

^3ftfc*§Sft:tf9*©«3iK:;J3^T, 8MttiBi£tti65<) 0 CT?*ofc. 

[0 0 04] 
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[0 0 0 5] 

Xm&Wtm3 6 8 1 1 0 *tf*;i^ll££Mllffl£LfcSi0 2 -A 
l 2 0 3 -ZnO&<D&&fctf^*X*&^Tmm&&&m.<x = 2 5X1 0~ 7 ~4 0X10 
"V"C©3g^^fb^^X5:1650~1800r©^iftMST*#TV%S o 
11-33513 9 |^D<^^^;i/^S:^^ffli: b^Si0 2 -Al 2 

0 3 -Zn0m©^^l:^^X-e&oT«g|ISM^tS[a = 3 3X1 0~ 7 ~4 0 X 1 0" 7 

<B*64ME::*r9X8£, g^7^©«™u 6 o 0"C^_L^i«v>3i:iciux.x, 

[0 0 0 6] 

10-321759 10-321760 d 

[0 0 0 7] 

7 >y K»± t It S i 0 2 ^e>*5 S i 0 2 ^ 7 7 K, 37tt 2 
Ge 0 2 S: K-^LT^S S i 0 2 -Ge 0 2 nT^Mv>e>tl^ g&#{Cti:, Si 

HJpll-2 7 3 3 #Hg 2000-121867 ^&#S0 . 

[0 0 0 8] 

b <fc e> -r SRjB] 
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(2) «rffi&&#ttfln*&»K #n<Dmm&* #jcora3fefi«jcfett«^jiaift 

T s\ r\ *\ 

L U KJ V H J 

©j&T*, S i#«a#:i^©»^£Jfc^T*jBfT*&<5. 
[0 0 10] 

3n^&^fci-^a^^^^©^mMM(ii^Mic)ai»;^v>i:©M#©^MS:S?m 

LT, J£tttt<&S<Z>**M& ^frWJCttl 5 3 0TCjgHT»]»fi«*e#&n«, 
[0 0 1 1 ] 

mm & s fc «> ®^«] 
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+Zr0 2 Z&mf&W£ LfcSiO 2 -Al 2 O 3 -Li 2 0^Ig^^X^e>, #5tfSffl*0)MgO. C 
a0, SrO, BaO, SrOXfcUnO/£#£&#£-t»:<5 3 £ IZ «k U , 1 0 0 ~ 3 0 0 "C iCiS 
tt&i&SiH&MMiffc (a) tf+lOXl 0~ 7 ~ + 3 5X1 0~Vr©|gHlc$>y, 
M^^x^^lItMm530TCJ^T©{6MT*Jg^T*^Sfetf)^^^ttlc-MMti, 
*©_L, 8 0%^jgjg^ (T g0 ) tf6 0 0nm&,T£mm&tf&WtStlfe<&& 

[0 0 12] 

is^^^m^m'r&zLinz^ u#bn§^ft^7^t^ot, 1 o o~3 o o 

TCJC^^S^^^ (a) 6X1 0" 7 ~+ 35X1 0 "Vt:<Z)|gHlC*> 

»J, 8 0%^3gjg^« (T8 0) #6 0 OnmJ^T-e&Sr 

M^21C|HS©^^«, 1 0 0- 3 0 01Ci:^^5i»giit (a) #+6 
X 1 0" 7 ~+3 5X1 O~Vt:0>|SHlC&y, fiimi OmmM©rtSSji^^ 
1^1 5 5 0 nmlCfeV>T9 9 %£LtT*&S Zl i: ^ £, {SiSgliiiS 

lt^3ic|H«©^re^ 8 o orj^_t©W^SS:^-rsz:i:$:#^i:-rs, 

lf^l~3©e)^v^■rtl^--^3H«g<iD^£^^^a^^:^^^T*fe^;, 

»*S6JCflB«©»«3tt, »ffc««©K*%T, 1. 5-3. 5%©Li 2 0&-£ 

m&m7 izmmommit. v*v2*j*>mm&&o. ooso/tg/cm 2 * 
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m&m&izmmvftwi*. mitwmm<z>nm%T% 3~6%<Dno 2 *:<£m-?z>z. 

»#S9K:ffi«©*M!tt, 8&fMMifl(Z>M%T% RO «BU RttMg, Ca 
. Sr. BaXttZn)^, 0. 5 %«±0^5: 3 lig±^t5 1 1 

%W±^ft5ri:^Mi:tS, »^l~l 0©e>*^ir*ifr-^iB«©<g 

2\zmm<Dftmz. wut®mm<DMA%T*. r' o emu r' «Mg 

. Ca. B a X«S r ) ^©^fflS: 3-13 ' i: 

flMfcgl 3lCK«©«Wtt> iftiSfOtiro-r, Si0 2 5 0 -65%. AlgO 
3 20~30%, MgO 0. 5 — 2%. CaO 0 . 5 ~ 2 %. SrO 0—10%. 
BaO 1 — 5%. ZnO 0. 5— 15%. LigO 1. 5 — 3. 5%. Ti0 2 3 — 6 
%. Zr0 2 1 — 5%. Nb 2 0 5 O — 5 %. La 2 0 3 0 — 5%. Y 2 0 3 0 — 5%. As 
2 0 3 ^«fct?/*fcttSb 2 0 3 0~2%<Dffi.fi,%:<£m-tZ>Z}lZ!&WLf?2>&mmm 

[0 0 13] 

iKmmvmmit* m^mmm<DMA%X'. sio 2 5o~65 

%. A1 2 0 3 2 0~3 0 %. MgO 0. 5 — 2%. CaO 0. 5 — 2%. SrO 0 — 
1 0%. BaO 1 — 5%. ZnO 0. 5~15%, LigO 1. 5 — 3. 5%. Ti0 2 
3 — 6%. Zr0 2 1 — 5%. Nb 2 0 5 0 — 5^. La 2 0 3 0 — 5%. ¥ 2 0 3 0 — 
5%. As 2 0 3 fc«ktJf/*fe«Sb 2 0 3 0 — 2%<Dm&,$:&m-tZ>Jf^xm'&*: 1 5 
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3 ovMTT'&mv. *<D&#tmisTmfcmis^x*m#! i m?2>z.£iz£v p- 

[0014] 
[0 0 15] 

7 jcffi«-CD»W-H: % »#3gl 5SB*©ie&<ffc:*f^;xas«_tK:, S i 0 £ 
-Ge0 2 37, Jfctf, 1371:1^ S i 0 2 ^7«y KS^tSMMi^t'* 

y, 

*y, 

0f*»6DAffi*#»»fcUTS«Sn, 7K#i^ (AWG) J*3fe^#» 
[0 0 16] 

, BLfc&4*y^y<?>y& (RlEi) &Mv^37^*bfe«, i375: 

St*E2 UCE*CD»l»ti:, ^S«_tfC, RIEffiS:MV^Si0 2 -Ge0 2 n 
7&JgJ*Ufcft, t3T?:S9 S i 0 2 *9y KS:^tS3il$:#tfct5, 
» 2 0 8B«©«#«»*^©«3S*asT* y , 

»#«2 2JC8B«©«W!tt, R3S«_fcfc, fb^JSPSs (CVDS) 5:fflv^37 
Xtt2 iaB*©3fc#«l6Sil : ?-©S83t*»Tf»y, 
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31 2 o ~ 2 2 © e> *> *^^isi£©ft^&i&i^©§gs£#&-e& »; , 
t«]g2 4(cGi^fiu:, mmm±i^ *&mmm (fhd^) &»v*t, s 

i 0 2 -G e O^S^^mML^nmh. Si0 2 -Ge0 2 37lMU MM 

izzymnrmzmwith. r i E&£^T^i&j&A*->£bT© 

WL&m*<Dm&xmT*& y , 

»#B2 5Cffi«<D»iSB:, MS«_tlc, *&HISB£ (FHDi) £/§^t\ S 
i 0 2 -X?xm&¥RXfS i 0 2 -Ge 0 2 ^^XfiS!K^$:*i«L/, S i 0 2 T3IS? 

KKXtfS i 0 2 -Ge0 2 37l^U MmiZ J: »J Pj#<Z>Kfcj8HIHt; 0 
, -£©^, R I Ei5S$:fflVxT^B&A^->i: ff^FHD 

[0 0 17] 

ffctf^W:. i o o~3 o orjic^^s^W^fSc (a) #+6X10~ 7 ~ + 

3 5X1 0"Vt:©«gffllC$> y , 80 %%WMW£L& (T 8 0) ^60 OnnJ^T 

x & y „ soot &>±<Dwsmum zmv. &m iom m**-© mmm^m^^ 

1 5 5 0 nmlCfc^T 9 9 %&>±T*2bV* fro. t> W9 0GPa«±t*fe 

s r t & -r 2>ytmm&m*T' & s „ 

[0 0 1 8] 

^^©{gJ^Sg^^^fc^^^©! 0 0-30 OT^C £#£>¥*&© 
„ S i O 2 ©^0Sg^tii[^©H^^e>, +6X10" 7 ~+3 5X10" 7 A® 

ISHlc&s^i:*W* b<, +ioxi o~ 7 ~+ 3 o x l o~ 7 /r;©ggHfc:&5 



1 0 
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mw&Miitx^?s<Dmm&mmm*isvny}im&m<D<* = 3 ox 1 o~ 7 ~3 5 
x 1 o'Vtj^k, jfe7W7^i/'j ^>mmzmm%i&fcjf^xm 
mzmmir&mz. « = 1 5 x 1 o _7 ~2 5 x 1 o _7 a*w* 1^. ru>(m 
m&fe* ( awg) ^^^lHI^ffis«*^i:bTasMv^^^^ « = 2 0 x 

mmffi&itis^x&mm&m&miz. ^i<»a = ioxio" 7 ~35x 

1 0" 7 /r, <fc b< tta = 1 0X1 0~ 7 ~2 5X1 0" 7 /1C, #IC#£ b 

< l±, s = 10Xl 0~ 7 ~ 2 0X1 0" 7 /1CT^S o 
[0 0 19] 

(D&Bmmwm&iti?^x<D8o%ytffimmm-& (t 80 ) ^ksboo 
(t 80 ) ttt, i o mm<Dmzizmmmmisfc-y'y7jviz35vtz>yhmMm<D 

o «^l OmmM<Dft3P^i©3S#3fc$&fi5 0 0 nmtc£^T8 4%&<±T 

feSd^aW* 9 8 0 nmlCVA^V>T9 8 %J^±T?*>^ Zl Hififtt L V*. 

#c ^^3A^tc^wsri^-r^is&^ (awg) ^•^•^im^©3te 

#^S&^©*«Mffl^lCi3V>Tli, 1 5 5 0 nm^CD^WJM^tlSfcfe, 
«^1 Omm^CDMI^^Mfil 5 5 0 nmlCfcV^T 9 9 
il*W*bV> 0 JS#r^«. ytt&Ml 5 5 0 nmlCi3V>T 1. 4 6 — 1. 5 

8*W*L<. 1. 4 7—1. 5 7#«fc»J#;£LV> 0 
[0 0 2 0] 

#&^©<60^^IHfc#^;Ui. 8 0 or#±a®ii&M^£^£:it# 
rrt% 8 o otdjbui©©^^^*, 8 o ox:<Dmfemm t lFT*M.ia 

w^^b^^xii. 9 5 ox:&>±<Dmmum*m-t2>z lv^ 
t% 9 5 on&>±(Dmmumtiit. 9 5 or<z>^«^T^2jtiit&u *g##m 
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[0 0 2 1 3 

, 9 OGP aJ^Jt©-Y>^£W-rS3£*W*b^ 0 
[0 0 2 2] 

*»W©fi»»38«l3eafl:^^^©-ffl[«i: Ut, X*§H£ It £ -S^Xtt 
&vO. /S-^HS^lCtt, /S-rL-^U^^^r h(Li 2 0-Al 2 0 3 -2Si0 2 )^^ 

[0 0 2 3] 

^9!©<B0^^^ffc^^^tt, #£L<«:Si0 2 , A1 2 0 3 , MgO. CaO, BaO 
, ZnO, Li 2 0, Ti0 2 , Zr0 2 <D&mm*<6m+ *»9!©{£0SRaWlgSft:3?f 9 

ttS©«*ftS:l»3f, &#fc^1££?ift#-r££:*MC, Si0 2 ^tt5 0%JglLfc# 
[0 0 24] 

[0 0 2 5] 
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^m<D^^itiS^^\ZiS^X. RO GBU RliMg, Ca, Ba, SrX 

±IB$MI$:#5k«>lc, RO/&#0>-£#hS«:, 3. 5%JBU:##*l/ 
6%JBLfc#J:y#*l,<, 7%#_t##lC#3: LV>„ R O ftli: L 
T«2 5%J6tT#*?* 2 0%TO«t^*l<, 1 5%J£*T##lC$?;fc 

, RO<Z>5f£#t*i. Z n O^S:It)#<^tSr t^J: y«Fi ±SS© 

Zn0^©4tt, 0. 5%«JL#ff*L<, 2% 

*att©»ft&B&ih0|gafl:^9^©^»^Ktt&MK:«ofe«>K:, Znom 
1 5%J£tT##* b<, 1 3%J£*T#«fcy#*L<, H%OT# 

[0 0 2 6] 

rt^&^-rSifc^ffiJLV^ ROfig^cfr, 0. 5%ja±©J*£-&3»HJSU: 
[0 0 2 7] 

#*8»5!<z>*SIMfc:*r^:*tt, HC<S^x©»iKaa!&TW r «fe»K:, R' O 
(fiU R' BMg, Ca, B aXttS r) J*#©^tf-*fc 3 ttJgUrg^-rs £ 
£##*bH„ ££R" O (fib, R" SMg, CaXSBa) ®^tf*&3% 

[0 0 2 8] 

MgOj«#*tt, J:fB»*&JMJJC#Sfc«>»C0. 5%J£JLfc##*L<, 

JhiE&JII£&*?lC#3fc«>lC0. 5%JBHJL##*0<, jSgHfttf^ 
^©aWtt©*fl:S:l»ih'rSfe«)K:2%€:JKT« 5 »*L/V>. SrOf£#fcJu 10% 
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[0 0 2 9] 

mx^* *jstt© & m± v , rasfc # ^ x ©^ft^st-ft & 

^lC#ofc*MC, R' 0^©-^ffStt, 3~13%3dWtL<, 3 — 5%X 
Ji6 — 1 3%#<fcy#S;UV> 0 Zn0*tt. 0. 5-1 0%)i)W*b<. 0. 5 — 
5%Xtt6— 1 0%#<i: y$?£ ZnOMilZMirZR' O <D&tfM<Di£&. 0 

. 3 — 2. 0jW£1,<, 0. 3 0 — 0. 6 7X1*0. 8 — 2. 0#J:y#*l, 

[0 0 3 0] 

%*»#j:y#*uv\, r-«/*y>f*>K:j:*#a«3ixe-e<z) 

£B&<fc«MC, Li 2 0^*tt3. 0%J£TF##*b<, 3. 0 %*»#«fc y#* 

'J ^O-k-f #->*§ffi*&0. 0 0 5 0/ig/cm 2 *|T'feSrt*! 
$?*b<, 0. 0 04 5 J tig/cm 2 j|cit^5^i:^«kU« : *l<, 0. 00 
4 0a g/c m 2 *»-r»*ifc««4#JCff* bVN 0 
[0 0 3 1] 

mm&mmm&WLZft&fe&iz. Tio 2 jfc#©*a:3%j«±##*u<, 3 

[0 0 3 2] 
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>^JHt#^x©ft^lft^M1££^C#*>, ^tt&J^flc-rsfcaMc, Zro 2 ^ 
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